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(54) OPTICAL TRANSMISSION/RECEPTION ANTENNA SYSTEM 

(57)Abstract 

PROBLEM TO BE SOLVED: To avoid the occurrence of 
a fault owing to lightning and to execute long distance 
transmission without the need of power for a 
transmission/reception antenna and without causing the 
transmission fault by applying the light propagation and 
photoelectric conversion of an optical system and 
providing light transmission parts for a transmission 
antenna system device and a reception antenna system 
device. 

SOLUTION: The transmission antenna system device is 
constituted by a light source 6 emitting an electric signal 
as signal emitting light, an optical fiber for propagation 
1 8, a photoelectric converter 8 converting transmission 
signal emitting light into the electric signal and a 
transmission antenna 2. The reception antenna system 
device is constituted by the light source 6 emitting light, 
an optical fiber for incidence/ propagation 19, an 
reception antenna 3, a transmission type optical 
modulator 9 modulating the intensity of the 
propagated/emitted light in accordance with the voltage of the input electric signal and emitting 
it as modulated incident light, an optical fiber 20 for propagating emission, an optical fiber for 
emission/transmission and a photodetector 7 detecting propagated/modulated incident light. A 
line between the signal light source 5 and the transmission antenna 2 and that between the 
reception antenna 3 and the photodetector 7 are optical cable transmission lines. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1]A light-transmission-and-reception antenna system which comprises a transmission 
antenna system device and a receiving antenna system device, comprising 
A signal light source which said transmission antenna system device changes an electrical signal 
into a lightwave signal, and is emitted as signal emitted light. 

An optical fiber for propagation for making said signal emitted light spread and considering it as 
propagation signal emitted light. 

A photoelectric converter which changes said propagation signal emitted light into an electrical 
signal, and is outputted as an output power signal. 

Comprise an antenna for transmission emitted as electromagnetic waves for said output power 
signal, and said receiving antenna system device, A light source which emits light in emitted light, 
and an optical fiber for incidence propagation for carrying out propagation incidence of said 
emitted light, and considering it as propagation emitted light, A receiving antenna which receives 
said electromagnetic wave, is changed into an electrical signal, and is outputted as input electric 
signals, An optical modulator which modulates intensity of said propagation emitted light 
according to voltage of said input electric signals, and is emitted as abnormal-conditions incident 
light, A photodetector which is connected to an end of an optical fiber for outgoing radiation 
propagation for carrying out propagation outgoing radiation of said abnormal-conditions incident 
light, and considering it as propagation abnormal-conditions incident light, and said optical fiber 
for outgoing radiation propagation, and detects said propagation abnormal-conditions incident 
light. 

[Claim 2]A light-transmission-and-reception antenna system which comprises a transmission 
antenna system device and a receiving antenna system device containing a circulator which has 
a transmitting and receiving shared antenna, an input terminal, and an output terminal, and is 
connected to this transmitting and receiving shared antenna, comprising: 

A signal light source which said transmission antenna system device changes an electrical signal 
into a lightwave signal, and is emitted as signal emitted light. 

An optical fiber for propagation for making said signal emitted light spread and considering it as 
propagation signal emitted light. 

A light source in which a photoelectric converter which changes said propagation signal emitted 
light into an electrical signal, and is outputted as an output power signal is comprised, said 
transmitting and receiving shared antenna emits this output power signal as electromagnetic 
waves through this circulator further, and said receiving antenna system device emits light in 
emitted light. 

It is changed from an optical fiber for incidence propagation for carrying out propagation 
incidence of said emitted light, and considering it as propagation emitted light, and said 
electromagnetic wave received with said transmitting and receiving shared antenna, and. A 
phototransducer which modulates intensity of said propagation emitted light according to voltage 
of input electric signals inputted through said circulator, and is emitted as abnormal-conditions 
incident light, A photodetector which is connected to an end of an optical fiber for outgoing 
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radiation propagation for carrying out propagation outgoing radiation of said abnormal-conditions 
incident light, and considering it as propagation abnormal-conditions incident light, and said 
optical fiber for outgoing radiation propagation, and detects said propagation abnormal-conditions 
incident light. 

[Claim 3]The light-transmission-and-reception antenna system comprising according to claim 1 
or 2: 

A photoelectric conversion circuit where said photoelectric converter carries out the conversion 
output of said propagation signal emitted light to said output power signal. 
A bias voltage generation circuit which generates bias voltage and is impressed to said 
photoelectric conversion circuit. 

[Claim 4]A light— transmission-and-reception antenna system, wherein said bias voltage 
generation circuit possesses an optical electromotive element, and irradiates with this optical 
electromotive element using said a part of propagation emitted light from said light source and 
electrifies said bias voltage in the light-transmission-and-reception antenna system according to 
claim 3. 

[Claim 5]A light-transmission-and-reception antenna system, wherein said photoelectric 
converter possessed an optical electromotive element and it is provided with an optical 
electromotive circuit which irradiates with and electrifies this optical electromotive element 
using said a part of propagation emitted light from said light source in a light-transmission-and- 
reception antenna system of any of claims 1-4, or one statement. 

[Claim 6]A light-^ransmission-and-reception antenna system, wherein said photoelectric 
converter is provided with an amplifier for amplifying said output power signal in a light- 
transmission— and— reception antenna system of any of claims 1-5, or one statement. 
[Claim 7]A light-transmission-and-reception antenna system characterized by each of said 
optical fibers for propagation, said optical fibers for incidence propagation, and said optical fibers 
for outgoing radiation propagation being single mode fibers in a light-transmission-and-reception 
antenna system of any of claims 1-6, or one statement. 

[Claim 8]A light-transmission-and-reception antenna system, wherein said optical fiber for 
incidence propagation and said optical fiber for outgoing radiation propagation contain a single 
mode fiber as an ON outgoing radiation propagation common optical fiber used selectively in the 
light-transmission-and-reception antenna system according to claim 7. 

[Claim 9]A light-transmission-and-reception antenna system characterized by said light source 
being what emits two or more linear polarization in which plane of polarization accomplishes 
arbitrary angles mutually including two linear polarization which has vertical plane of polarization 
mutually in a light-transmission-and-reception antenna system of any of claims 1-8, or one 
statement. 

[Claim 10]A light-transmission-and-reception antenna system, wherein said optical modulator 
comprises an optical waveguide device in a lighMransmission-and-reception antenna system of 
any of claims 1-9, or one statement. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention belongs to the transmitting-antennas device which 
transmits and receives the electromagnetic waves for communication via the antenna for 
transmission and reception, uses optical propagation and photoelectric conversion of an optical 
system in detail, and it relates to the light-^transmission-and-reception antenna system on which 
the antenna for transmission and reception and signal transceiving equipment function 
effectively under the operating environment which was far apart by a long distance while. 
[0002] 

[Description of the Prior Art]Conventionally, as this kind of a transmitting-antennas device, the 
thing of composition as shown, for example in drawing 9 is mentioned. This transmitting- 
antennas device comprises a transmission antenna system device which connects the source 22 
of signal generation to the antenna 2 for transmission via the coaxial cable 17, and a receiving 
antenna system device which connects the receiving antenna 3 to the receiver 28 via the coaxial 
cable 17. 

[0003]In this transmitting-antennas device, the output signal generated from the source 22 of 
signal generation in a transmission antenna system device is transmitted to the antenna 2 for 
transmission through the coaxial cable 17, and an output signal is emitted as electromagnetic 
waves with the antenna 2 for transmission. In a receiving antenna system device, the receiving 
antenna 3 receives electromagnetic waves, changes them into an input signal, and it transmits to 
the receiver 28 through the coaxial cable 1 7, and an input signal is received and the receiver 28 
reports the communication content. 

[0004]Generally, all each part is constituted from such a transmitting-antennas device by 
electrical coupling. To transmit and receive thereby, especially remotely, it is necessary to install 
the antenna for transmission and reception in the summit of the mountain etc. The interval of 
signal transceiving equipment (the device shown in drawing 9 shows the source 22 of signal 
generation and the receiver 28) and the antenna for transmission and reception (the device 
shown in drawin g 9 shows the antenna 2 for transmission and the receiving antenna 3) serves as 
a long distance in many cases. The signal transmission line in such an interval is formed by 
usually connecting a coaxial cable. 
[0005] 

[Problem(s) to be Solved by the Invention]Since electrical coupling of all each part is carried out 
in the case of the transmitting-antennas device mentioned above, when transmitting and 
receiving remotely, form the signal transmission line in the long-distance interval of signal 
transceiving equipment and the antenna for transmission and reception by connection of a 
coaxial cable, but. At the signal transmission by a coaxial cable, an inductive noise and signal 
leakage occur or there are many problems of use as that an installation institution may be 
damaged by the natural phenomenon which causes electromagnetic interference, such as a 
thunderbolt, and a means of communication. 

[0006]If it constructs the power source wire which this takes although the amplifying means is 
needed for every comparatively shorter still distance as a measure against path loss in 
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transmitting over long distances with the conventional transmitting-antennas device especially, 
the same problem as the coaxial cable mentioned above also about this power source wire will 
be produced. 

[0007]These problems are exactly because the whole of each part of the existing transmitting- 
antennas device is the composition by which electrical coupling was carried out. 
[0008]This invention was made that such a problem should be solved and the technical technical 
problem, It is in providing the transmitting-antennas device which can transmit over long 
distances by moreover avoiding the fault occurrence by natural phenomena, such as a 
thunderbolt, without not needing a power supply for the antenna for transmission and reception, 
but causing transmission faults, such as an inductive noise, signal leakage, and reduction of 
signal strength. 
[0009] 

[Means for Solving the Problem]According to this invention, in a lightHransmission-and- 
reception antenna system which comprises a transmission antenna system device and a 
receiving antenna system device a transmission antenna system device, A signal light source 
which changes an electrical signal into a lightwave signal and is emitted as signal emitted light, 
An optical fiber for propagation for making signal emitted light spread and considering it as 
propagation signal emitted light, Comprise a photoelectric converter which changes propagation 
signal emitted light into an electrical signal, and is outputted as an output power signal, and an 
antenna for transmission which emits an output power signal as electromagnetic waves, and a 
receiving antenna system device, A light source which emits light in emitted light, and an optical 
fiber for incidence propagation for carrying out propagation incidence of the emitted light, and 
considering it as propagation emitted light, A receiving antenna which receives electromagnetic 
waves, is changed into an electrical signal, and is outputted as input electric signals, An optical 
modulator which modulates intensity of propagation emitted light according to voltage of input 
electric signals, and is emitted as abnormal-conditions incident light, A transmitting-antennas 
device which comprises an optical fiber for outgoing radiation propagation for carrying out 
propagation outgoing radiation of the abnormal-conditions incident light, and considering it as 
propagation abnormal-conditions incident light and a photodetector which is connected to an 
end of an optical fiber for outgoing radiation propagation, and detects propagation abnormal- 
conditions incident light is obtained. 

[0010]In a light-transmission-and-reception antenna system which comprises a transmission 
antenna system device and a receiving antenna system device containing a circulator which 
according to this invention has a transmitting and receiving shared antenna, an input terminal, 
and an output terminal, and is connected to this transmitting and receiving shared antenna, A 
signal light source which a transmission antenna system device changes an electrical signal into 
a lightwave signal, and is emitted as signal emitted light, An optical fiber for propagation for 
making signal emitted light spread and considering it as propagation signal emitted light, A 
photoelectric converter which changes propagation signal emitted light into an electrical signal, 
and is outputted as an output power signal is comprised, A transmitting and receiving shared 
antenna emits this output power signal as electromagnetic waves through this circulator, and a 
receiving antenna system device, It is changed from electromagnetic waves received with an 
optical fiber for incidence propagation and a transmitting and receiving shared antenna for 
carrying out propagation incidence of the emitted light, and making it a light source which emits 
light in emitted light with propagation emitted light, and. A phototransducer which modulates 
intensity of propagation emitted light according to voltage of input electric signals inputted 
through a circulator, and is emitted as abnormal-conditions incident light, and an optical fiber for 
outgoing radiation propagation for carrying out propagation outgoing radiation of the abnormal- 
conditions incident light, and considering it as propagation abnormal-conditions incident light, A 
transmitting-antennas device which comprises a photodetector which is connected to an end of 
an optical fiber for outgoing radiation propagation, and detects propagation abnormal-conditions 
incident light is obtained. 

[001 1]A photoelectric conversion circuit where a photoelectric converter carries out the 
conversion output of the propagation signal emitted light to an output power signal in these 
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transmitting-antennas devices, Having a bias voltage generation circuit which generates bias 
voltage and is impressed to a photoelectric conversion circuit, and also a bias voltage generation 
circuit possess an optical electromotive element, and it is preferred to irradiate with this optical 
electromotive element using a part of propagation emitted light from a light source, and to 
electrify bias voltage. 

[0012]In these transmitting-antennas devices, a photoelectric converter possesses an optical 
electromotive element, and it is preferred to have had an amplifier to have an optical 
electromotive circuit which irradiates with and electrifies this optical electromotive element 
using a part of propagation emitted light from a light source, and for a thing and also a 
photoelectric converter amplify an output power signal. 

[0013]In these transmitting-antennas devices, each of optical fibers for propagation, optical 
fibers for incidence propagation, and optical fibers for outgoing radiation propagation is single 
mode fibers, It is preferred that an optical fiber for incidence propagation and an optical fiber for 
outgoing radiation propagation contain a single mode fiber as an ON outgoing radiation 
propagation common optical fiber used selectively. 

[0014]In addition, in these transmitting-antennas devices, it is preferred that a light source is 
what emits two or more linear polarization in which plane of polarization accomplishes arbitrary 
angles mutually including two linear polarization which has vertical plane of polarization mutually, 
and also that an optical modulator comprises an optical waveguide device. 
[0015] 

[Embodiment of the Invention]Some examples are given to below and the transmitting-antennas 
device of this invention is explained to it in detail with reference to drawings. 
[0016](Example 1) Drawing 1 (a) is what showed the basic constitution of the light-transmission- 
and-reception antenna system concerning Example 1 of this invention with the block diagram, 
and the figure (b) is a block diagram showing the details composition of the signal light source 5 
which is the part. 

[0017]This ligbMransmission-and-reception antenna system comprises a transmission antenna 
system device and a receiving antenna system device. The signal light source 5 which a 
transmission antenna system device changes an electrical signal into a lightwave signal, and is 
emitted as signal emitted light, The optical fiber 18 for propagation for making signal emitted light 
spread and considering it as propagation signal emitted light, the photoelectric converter 8 which 
changes propagation signal emitted light into an electrical signal, and is outputted as an output 
power signal, and the antenna 2 for transmission which emits an output power signal as 
electromagnetic waves are comprised. 

[0018]The optical fiber 19 for incidence propagation to carry out propagation incidence and for a 
receiving antenna system device make emitted light the light source 6 which emits light in 
emitted light with propagation emitted light on the other hand, The receiving antenna 3 which 
receives electromagnetic waves, is changed into an electrical signal, and is outputted as input 
electric signals, The transmission type optical modulator 9 which modulates the intensity of 
propagation emitted light according to the voltage of input electric signals, and is emitted as 
abnormal-conditions incident light, The optical fiber 20 for outgoing radiation propagation for 
carrying out propagation outgoing radiation of the abnormal-conditions incident light, and 
considering it as propagation abnormal-conditions incident light and the photodetector 7 which is 
connected to the end of this optical fiber 20 for outgoing radiation propagation, and detects 
propagation abnormal-conditions incident light are comprised. 

[001 9]Among these, it is connected with the coaxial cable 17, respectively between the antenna 
2 for transmission, between the photoelectric converters 8 and the receiving antenna 3, and the 
transmission type optical modulator 9. The single mode fiber is used for the optical fiber 18 for 
propagation, the optical fiber 19 for incidence propagation, and the optical fiber 20 for outgoing 
radiation propagation by each. That is, in this light-transmission-and-reception antenna system, 
between the receiving antenna 3 and the photodetectors 7 serves as an optical cable 
transmission line between the signal light source 5 and the antennas 2 for transmission. 
[0020]In this light-transmission-and-reception antenna system, in a transmission antenna 
system device. Signal emitted light enters into the photoelectrical modulator 8 as propagation 
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signal emitted light through the optical fiber 18 for propagation from the signal light source 5, and 
in the photoelectrical modulator 8, propagation signal emitted light is changed into an electrical 
signal, and it transmits to the antenna 2 for transmission via the coaxial cable 17 as an output 
power signal. With the antenna 2 for transmission, an output power signal is emitted as 
electromagnetic waves. 

[0021]On the other hand, in a receiving antenna system device, the receiving antenna 3 receives 
electromagnetic waves, and it changes into an electrical signal, and transmits to the transmission 
type optical modulator 9 as input electric signals. The emitted light from the light source 6 
enters into this transmission type optical modulator 9 as propagation emitted light through the 
optical fiber 1 9 for incidence propagation. The light source 6 emits two or more linear 
polarization (random polarization) in which plane of polarization moreover accomplishes arbitrary 
angles mutually including two linear polarization which has vertical plane of polarization mutually 
as emitted light. Only predetermined linear polarization enters with the light polarizer 29 by which 
the transmission type optical modulator 9 was equipped with propagation emitted light. In the 
optical modulator 9, the intensity of the propagation emitted light spread from the light source 6 
according to the voltage of the input electric signals transmitted from the receiving antenna 3 is 
modulated, and it is emitted as abnormal-conditions incident light. This abnormal-conditions 
incident light enters into the photodetector 7 as propagation abnormal-conditions incident light 
through the optical fiber 20 for outgoing radiation propagation, and the strength of propagation 
abnormal-conditions incident light is detected as an electrical signal in the photodetector 7. 
[0022]By the way, the signal light source 5 comprises the light source part 21 which generates 
emitted light, the signal light source part 22 which generates signal emitted light, and the light 
modulation part 23 which carries out the synthetic abnormal conditions of emitted light and the 
signal emitted light, and newly obtains signal emitted light, as shown in drawing 1 (b). 
[0023](Example 2) Drawing 2 shows the basic constitution of the light-transmission-and- 
reception antenna system concerning Example 2 of this invention with a block diagram. In this 
light-transmission-and-reception antenna system, a transmission antenna system device and a 
receiving antenna system device The transmitting and receiving shared antenna 1, Including the 
circulator 4 which has an input terminal and an output terminal and was connected to the 
transmitting and receiving shared antenna 1 with the coaxial cable 1 7, except that between the 
photoelectric converter 8 and the transmission type optical modulator 9, and the circulators 4 is 
connected with the coaxial cable 1 7, it is constituted on a par with the device of Example 1 . 
Incidentally, the details composition of the signal light source 5 explained by drawing 1 (b) is the 
same also in the example after this. 

[0024]Namely, in this light-transmission-and-reception antenna system in a transmission 
antenna system device. Signal emitted light enters into the photoelectrical modulator 8 as 
propagation signal emitted light through the optical fiber 1 8 for propagation from the signal light 
source 5, and in the photoelectrical modulator 8, propagation signal emitted light is changed into 
an electrical signal, and it transmits to the circulator 4 via the coaxial cable 17 as an output 
power signal. By the circulator 4, an output power signal is transmitted to the transmitting and 
receiving shared antenna 1, and an output power signal is emitted as electromagnetic waves with 
the transmitting and receiving shared antenna 1. 

[0025]In a receiving antenna system device, the electromagnetic waves received with the 
transmitting and receiving shared antenna 1 are transformed into an electrical signal, and it 
transmits to the transmission type optical modulator 9 via the circulator 4 as input electric 
signals. It functions as the case of Example 1 in a similar manner after this. 
[0026]By the way, on the substrate 31 of an electrooptics crystal, the electrode 33 for abnormal 
conditions is formed in the phase shift optical waveguide 32 and its neighborhood as an 
interference pattern optical waveguide, and the transmission type optical modulator 9 is built, as 
shown in drawin g 3. Here, the input electric signals acquired by changing the electromagnetic 
waves received with the receiving antenna 3 are impressed to the electrode 33 for abnormal 
conditions, according to the voltage of input electric signals, propagation emitted light is 
modulated by this in proportion to the intensity of the transmitted light, and it is emitted to the 
optical fiber 20 for outgoing radiation propagation as abnormal-conditions incident light. 
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[0027] Drawing 4 shows the basic constitution of what transformed some light-transmission-and- 
reception antenna systems of Example 2 with a block diagram. 

[0028]The point in this light-transmission-and-reception antenna system, replace with the 
transmission type optical modulator 9 compared with the device of Example 2, and using the 
reflection type optical modulator 10, a light source — six — a photodetector — seven — 
respectively — incidence — propagation — ** — an optical fiber — 19 — outgoing radiation — 
propagation — ** — an optical fiber — 20 — an optical circulator — 1 1 — joining together — 
and — an optical circulator — 11 — and — reflection type optical modulator — ten — between 

— a single mode fiber — depending — ON — outgoing radiation — propagation — common use 

— an optical fiber — 20 — ' — having joined together — a point — being different — **** . 
[0029]As shown in drawing 5 , on the substrate 31 of an electrooptics crystal, the reflection type 
optical modulator 10 forms the electrode 33 for abnormal conditions in the phase shift optical 
waveguide 32 and its neighborhood as an interference pattern optical waveguide which has the 
reflection part 34 at the end, and is built 

[0030]Here, the input electric signals acquired by changing the electromagnetic waves received 
with the transmitting and receiving shared antenna 1 are impressed to the electrode 33 for 
abnormal conditions, according to the voltage of input electric signals, propagation emitted light 
is modulated by this in proportion to the intensity of catoptric light, and it is emitted to ON 
outgoing radiation propagation common optical fiber 20' as abnormal-conditions incident light. 
The abnormal-conditions incident light spread to ON outgoing radiation propagation common 
optical fiber 20' is emitted to the photodetector 7 via the optical circulator 1 1 and the optical 
fiber 20 for outgoing radiation propagation. Incidentally, the emitted light from a light source is 
emitted to ON outgoing radiation propagation common optical fiber 20' as propagation emitted 
light via the optical fiber 19 for incidence propagation, and the optical circulator 11. 
[0031](Example 3) Drawing 6 (a) is what showed the basic constitution of the light-transmission- 
and-reception antenna system concerning Example 3 of this invention with the block diagram, 
and the figure (b) is a block diagram showing the details composition of the phototransducer 8a 
which is the part. 

[0032]Compared with the device explained by dra wing 4 , the light polarizer 29 does not possess 
this light-transmission-and-reception antenna system in the reflection type optical modulator 
10, The point that the polarized-light-separation machine 12 which replaces this intervened 
between the optical circulator 11 and the reflection type optical modulator 10, and combined 
between these by ON outgoing radiation propagation common optical fiber 20', The point of 
having connected between the optical circulator 1 1 and the photodetectors 7 with the coaxial 
cable 17, and the point which combined between the photoelectric converter 8a which comprises 
the photoelectric conversion circuit 25 and the bias voltage generation circuit 24, and the 
polarized-light-separation machines 12 by the optical fiber 18 for propagation are different. 
[0033]Although the photoelectric converter 8a here is indifferent from the point of having a 
function which carries out the conversion output of the propagation signal emitted light to an 
output power signal like the photoelectric converter 8 of each previous example, In the 
photoelectric conversion circuit 25, the conversion output of the propagation signal emitted light 
is carried out to an output power signal, bias voltage is generated in the bias voltage generation 
circuit 24, and it impresses to the photoelectric conversion circuit 25. This bias voltage 
generation circuit 24 possesses an optical electromotive element, and it electrifies the bias 
voltage for irradiating with an optical electromotive element using a part of propagation emitted 
light from the light source 6, and making large the zone of the photoelectric converter 8a itself. 
[0034]Namely, in this light-transmission-and-reception antenna system, a part of propagation 
emitted light from the light source 6 spreads towards the reflection type optical modulator 10, It 
separates into two linear polarization which has vertical plane of polarization mutually with the 
polarized-light-separation machine 1 2 inserted in the middle of ON outgoing radiation 
propagation common optical fiber 20' which leads to the reflection type optical modulator 10, The 
linear polarization of polarized wave components vertical to the incidence linear polarization of 
the reflection type optical modulator 10 is branched, and it has composition which irradiates with 
the optical electromotive element in the bias voltage generation circuit 24. 
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[0035]It can also have composition electrified by incidentally making incidence light leaking from 
ON outgoing radiation propagation common optical fiber 20' to the reflection type optical 
modulator 1 0 into the irradiation light to the optical electromotive element of the optical 
electromotive circuit established in the photoelectric converter 8a itself. 

[0036](Example 4) Drawing 7 (a) is what showed the basic constitution of the light-transmission- 
and-reception antenna system concerning Example 4 of this invention with the block diagram, 
and the figure (b) is a block diagram showing the details composition of the phototransducer 8b 
which is the part. 

[0037]The point which replaced this lightHransmission-and-reception antenna system with the 
phototransducer 8a compared with the device of previous Example 3, and combined between the 
points, the optical circulators 1 1 , and the photodetectors 7 using the phototransducer 8b by the 
optical fiber 20 for outgoing radiation propagation is different. 

[0038]The photoelectric converter 8b is provided with the amplifier 27 for amplifying the output 
power signal besides the photoelectric conversion circuit 25 and the optical electromotive circuit 
26 mentioned above. 

[0039]Although this photoelectric converter 8b is also indifferent from the point of having a 
function which carries out the conversion output of the propagation signal emitted light to an 
output power signal like the photoelectric converter 8 of each previous example, After amplifying 
an output power signal with the amplifier 27 by electrification of the optical electromotive circuit 
26, electromagnetic waves are emitted from the transmitting and receiving shared antenna 1 . 
[0040]Namely, in this light-transmission-and-reception antenna system, like the device of 
previous Example 3, A part of propagation emitted light spread towards the reflection type 
optical modulator 10 is separated into two linear polarization which has vertical plane of 
polarization mutually with the polarized-light-separation machine 12 from the light source 6, The 
linear polarization of polarized wave components vertical to the incidence linear polarization of 
the reflection type optical modulator 10 is branched, and it has composition which irradiates with 
the optical electromotive element of the optical electromotive circuit 26. 

[0041](Example 5) Drawing 8 (a) is what showed the basic constitution of the light-transmission- 
and-reception antenna system concerning Example 5 of this invention with the block diagram, 
and the figure (b) is a block diagram showing the details composition of the phototransducer 8c 
which is the part. 

[0042]This light-transmission-and-reception antenna system is replaced with the 
phototransducer 8b compared with the device of previous Example 4, and the point using the 
phototransducer 8c is different. 

[0043]Namely, in this light-transmission-and-reception antenna system, the photoelectric 
converter 8c is provided with the photoelectric conversion circuit 25, the optical electromotive 
circuit 26, and the amplifier 27 like the photoelectric converter 8b in the device of previous 
Example 4, and although, Here, it has composition by which it is connected to the photoelectric 
conversion circuit 25 and the amplifier 27 and in which the optical electromotive circuit 26 
carries out current supply to these each part. 
[0044] 

[Effect of the Invention]As explained above, according to this invention, in the conventional 
transmitting-antennas device, all each part improves the composition by which electrical 
coupling was carried out, Since an optical transmission part is provided in each of a transmission 
antenna system device and a receiving antenna system device with the application of optical 
propagation and photoelectric conversion of an optical system and the light-transmission-and- 
reception antenna system is constituted, It can transmit over long distances by moreover 
avoiding the fault occurrence by natural phenomena, such as a thunderbolt, without not needing 
a power supply for the antenna for transmission and reception, but causing transmission faults, 
such as an inductive noise, signal leakage, and reduction of signal strength. 

[Translation done.] 
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DESCRIPTION OF DRAWINGS 

[Brief Description of the Drawings] 

[Drawing 1] The outline of the light-transmission-and-reception antenna system concerning 
Example 1 of this invention is explained, and (a) is related with the thing about the block diagram 
showing the basic constitution, and the block diagram in which (b) showed the details 
composition of the signal light source which is the part. 

[Drawing 2] It is a block diagram showing the basic constitution of the light-transmission-and- 
reception antenna system concerning Example 2 of this invention. 

[Drawing 3] It is a block diagram showing the details composition of the transmission type optical 
modulator used for the light^transmission-and-reception antenna system of each example 
explained by drawing 1 and drawing 2 . 

[Drawing 4] It is a block diagram showing the basic constitution of what transformed some light- 
transmission— and— reception antenna systems concerning Example 2 described by drawing 2 . 
[Drawing 5] It is a block diagram showing the details composition of the reflection type optical 
modulator used as a deformed portion of the light-transmission-and-reception antenna system 
shown in drawing 4 . 

[Drawing 6] The outline of the light-transmission-and-reception antenna system concerning 
Example 3 of this invention is explained, and (a) is related with the thing about the block diagram 
showing the basic constitution, and the block diagram in which (b) showed the details 
composition of the photoelectric converter which is the part. 

[Drawing 7]T he outline of the light-transmission-and-reception antenna system concerning 
Example 4 of this invention is explained, and (a) is related with the thing about the block diagram 
showing the basic constitution, and the block diagram in which (b) showed the details 
composition of the photoelectric converter which is the part. 

[Drawing 8] The outline of the light-transmission-and-reception antenna system concerning 
Example 5 of this invention is explained, and (a) is related with the thing about the block diagram 
showing the basic constitution, and the block diagram in which (b) showed the details 
composition of the photoelectric converter which is the part. 

[Drawing 9] It is a block diagram showing the basic constitution of the conventional transmitting- 
antennas device. 
[Description of Notations] 

1 Transmitting and receiving shared antenna 

2 The antenna for transmission 

3 Receiving antenna 

4 Circulator 

5 Signal light source 

6 Light source 

7 Photodetector 

8, 8a, 8b, and 8c Photoelectric converter 

9 Transmission type optical modulator 

10 Reflection type optical modulator 

1 1 Optical circulator 
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12 Polarized-light-separation machine 

17 Coaxial cable 

1 8 The optical fiber for propagation 

19 The optical fiber for incidence propagation 

20 The optical fiber for outgoing radiation propagation 
20'ON outgoing radiation propagation common optical fiber 

21 Light source part 

22 Source part of signal generation 

23 Light modulation part 

24 Bias voltage generation circuit 

25 Photoelectric conversion circuit 

26 Optical electromotive circuit 

27 Amplifier 

28 Receiver 

29 Light polarizer 

31 Substrate 

32 Phase shift optical waveguide 

33 The electrode for abnormal conditions 

34 Light reflection section 



[Translation done.] 
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